Alternative splicing of pre-mRNAs of Arabidopsis serine/arginine-rich proteins: regulation by hormones and stresses.
Precursor mRNAs with introns can undergo alternative splicing (AS) to produce structurally and functionally different proteins from the same gene. Here, we show that the pre-mRNAs of Arabidopsis genes that encode serine/arginine-rich (SR) proteins, a conserved family of splicing regulators in eukaryotes, are extensively alternatively spliced. Remarkably about 95 transcripts are produced from only 15 genes, thereby increasing the complexity of the SR gene family transcriptome by six-fold. The AS of some SR genes is controlled in a developmental and tissue-specific manner. Interestingly, among the various hormones and abiotic stresses tested, temperature stress (cold and heat) dramatically altered the AS of pre-mRNAs of several SR genes, whereas hormones altered the splicing of only three SR genes. These results indicate that abiotic stresses regulate the AS of the pre-mRNAs of SR genes to produce different isoforms of SR proteins that are likely to have altered function(s) in pre-mRNA splicing. Sequence analysis of splice variants revealed that predicted proteins from a majority of these variants either lack one or more modular domains or contain truncated domains. Because of the modular nature of the various domains in SR proteins, the proteins produced from splice variants are likely to have distinct functions. Together our results indicate that Arabidopsis SR genes generate surprisingly large transcriptome complexity, which is altered by stresses and hormones.